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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
substrate supporting device, and its heat-transfer 
method, wherein the heat-transfer efficiency 
between a base member and an electrostatic 
chuck is improved without jointing the base 
member to the electrostatic chuck. 
SOLUTION: A substrate supporting device 4 
comprises a base member 5 which incorporates 
a heater or cooling device, and an electrostatic 
chuck 7 which, provided over the base member 
5 with a heat-transfer sheet 6 in between, holds 
a semiconductor wafer W while sucking it. The 
base member 5 is provided with a gas guiding 
channel 13 for guiding a heat transfer gas. On 
the upper surface of the base member 5, a first 
gas retention channel 14 which, communicating 
with the first gas guiding channel 13, retains the 
beat transfer gas guided through the gas guiding 
channel 13 is formed. When the heat transfer 
gas is supplied to the first gas retention channel 14, the thermal coupling takes place 
through the heat transfer gas at the non-contact part between the base member 5 and the 
electrostatic chuck 7. 
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Page 3. Column 3. Line 7 to 19 

[0008] In the present invention configured as described above, heat transfer gas is 
supplied to a first gas retention groove through a gas introducing channel of a base 
member. At this time, even when a minute gap is generated between the base 
member and the electrostatic chuck due to minute irregularities existing on surfaces of 
the base section and the electrostatic chuck, the heat transfer gas retained in the first 
gas retention groove overflows and flows into the gap. For the above reason, thermal 
coupling by the heat transfer gas is generated not only in a section of the first gas 
retention groove but also in the gap section between the base member and the 
electrostatic chuck, and heat transfer is promoted. Accordingly, even when there is a 
non-contact section between the base member and the electrostatic chuck due to non- 
bonding between them, heat transfer efficiency between the base member and the 
electrostatic chuck can be improved. 

Page 3. Column 4. Line 50 to Page 4. Column 5. Line 6 

[0021] The base member 5 is formed by metal (for example, stainless steel, nickel, 
aluminum, and the like), and incorporates a heater or a cooler. The base member 5 is 
connected with a DC power source 10 through an electrical lead 9. When the base 
member 5 is energized by the DC power source 10, plasma is generated between the 
base member 5 (positive electrode) and the target 3 (negative electrode). 
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Page 4. Column 5. Line 23 to 35 

[0024] As shown in FIG. 2, the first gas retention groove 14 communicates with the 
first gas introduction channel 13, and includes a plurality of straight groove sections 14a 
extending radially, an annular groove section 14b communicating with the straight 
groove section 14a, and a plurality of curved groove sections 14c that are formed on an 
inner side of the annular groove section 14b and have terminal sections. The first gas 
retention groove 14 is formed with the above straight groove section 14a, the annular 
groove section 14b, and the curved groove section 14c, so that heat transfer gas from 
the first gas introduction channel 1 3 is efficiently supplied to an inner side to an outer 
side of a top surface section of the base member 5. The first gas retention groove 14 
has a width of, for example, 2 mm, and a depth of, for example, 1 mm. As the heat 
transfer gas, helium gas having excellent heat exchange efficiency is used. 

Page 4, Column 6. Line 33 to 46 

[0032] The heat transfer gas is supplied to the first gas retention groove 14 as 
described above. Accordingly, even when many minute gaps are generated between 
the base member 5 and the heat transfer sheet 6 due to minute (for example, around 
several urn) irregularities existing on a surface of the base member 5, the heat transfer 
gas overflows the first gas retention groove 14 and flows into the gaps. For the above 
reason, thermal coupling by the heat transfer gas is generated in a section of the first 
gas retention groove 14 and gap sections between the base member 5 and the heat 
transfer sheet 6, that is, sections where the base member 5 do not contact with the 
heat transfer sheet 6, and heat transfer is promoted. Since slit processing or groove 
processing is applied on the heat transfer sheet 6, the heat transfer gas also flows into 
a gap section between the heat transfer sheet 6 and the electrostatic chuck 7. In the 
above manner, heat transmission is performed efficiently between the base member 5 
and the electrostatic chuck 7. 
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